In order to clarify the effect of the structure of liquid hydrocarbons and cetane improvers on the ignition improvement of LPG, the ignition qualities of LPG with liquid hydrocarbons and cetane improvers were investigated. Regarding the hydrocarbons of same carbon number, the straightchained paraffin showed a good ignition quality. A cetane improver that releases a long straightchained alkyl radical and many radicals had better ignition improvement.
Introduction
As LPG (Liquefied Petroleum Gas) has no aromatic compounds with sulfur-free, an LPG diesel can reduce the emissions of NOx and smoke. Therefore, the LPG diesel would reduce the environmental problems caused by diesel engines. The greatest problem in using LPG as a diesel fuel is that LPG has a low cetane number (low ignitability) as a diesel fuel and ignition improvement is required. Our previous study1) indicated that LPG mixed with a cetane improver at 15wt% showed the same ignition quality as a commercial diesel fuel. Also, our previous study2) suggested that normal paraffin with a larger carbon number showed better ignition improvement when it was mixed with LPG. In this study, the effects of the structure of the liquid hydrocarbons and cetane improvers on the ignition quality improvement of LPG were investigated.
Experimental
An FIA-100 (Fuel Ignition Analyzer) was used to measure the ignition delay for evaluation of the ignition qualities of the fuels. The details were discussed in a previous report1). The initial combustion chamber charge pressure and the temperature was set to 4.0MPa delay was defined as the time from the start of the injection to when a 0.05MPa increase in the combustion chamber is recorded. Butane, which consists of 70% butane and 30% isobutane, was used for the LPG fuel. Hexane, 2metylpentane, 1-hexene and cyclohexane having a carbon number of 6 were used for the liquid hydrocarbons added to the LPG. For the cetane improver, di-t-butyl peroxide (DTBP), 2-ethyl hexyl nitrate(2EHN), 3,6,9-triethyl-3,6,9-tri-methyl-1,4,7-triperoxonane(Tx301), 2,5-dimethyl-2,5-di-(tbutyl peroxy)hexyne-3 (TBPhx3) and (2,5-dimethyl-2,5-di-(t-butyl peroxy)hexane (TBPhex) were used. Figure 1 shows the ignition delay of the liquid hydrocarbons, LPG fuels containing 20wt% liquid hydrocarbons and LPG fuels with 20wt% liquid hydrocarbons and 1wt% DTBP. The LPG fuel containing hexane, which has the highest ignition quality, had the shortest ignition delay. Therefore, the ignition quality of the LPG fuel with liquid hydrocarbons depends on the ignition quality of mixed liquid hydrocarbons. Also, the ignition quality of LPG fuel with liquid hydrocarbons and cetane improver depends on the ignition quality of the mixed liquid hydrocarbons. Table 1 shows the estimated cetane number of LPG fuels with liquid hydrocarbons and DTBP. Evaluation of the ignition quality was performed by the cetane number estimation Eq. (1)2). 
Results and Discussion

